Recently, the Saudi government initiated plans to improve both the health care system and health profession education. Providing optimal care in health care institutions requires health care providers from different services to collaborate and interact. Evidence-based research has shown that optimizing the interactions and communication between health care workers improves patient outcomes and reduces medical errors. The use of interprofessional education (IPE) in undergraduate health profession programmes in some Western universities has been found to be an effective tool for improving communication and interaction between health care providers. This paper addresses the possibility of introducing IPE into health profession education in KSA to support Saudi Vision 2030.
Saudi Vision 2030 and health care
Earlier in 2016, the Saudi government e headed by the Custodian of the Two Holy Mosques, King Salman Bin Abdulaziz e approved Saudi Vision 2030. 1 This vision represents an effort to improve all aspects of the Saudi population's wellbeing and development. The development of the health care system to provide optimal health care for Saudis is an essential element of Saudi Vision 2030. Achieving the 2030 goals related to the health care system requires collaboration and interaction between the Ministry of Health and other health care providers and among the public and private health science education providers in the country. This effort will align the skills of students graduating from health care schools and colleges with the needs of the country, as outlined in Saudi Vision 2030. Matching the educational curriculum of the health science education bodies to the actual needs of the health care system in the country will ensure the availability of future health care providers who are well-prepared to meet those needs. These future health care providers are the individuals who are expected to move the health care system forward to achieve the 2030 vision.
The importance of collaboration among health care providers to achieve better patient outcomes Some reports have shown that medical errors are the third leading cause of death (trailing only heart disease and cancer). 4 In health care institutions, such as hospitals, dispensaries, and polyclinics, the best patient care has been linked to attitudes regarding collaboration and teamwork among medical care providers.
5e7 Additionally, several reports have shown that many medical errors e including some that have led to fatalities e were related to poor interactions or miscommunication among the medical care professionals who were treating those patients. 5e7 In a study involving several large American medical institutions, better communication was found to reduce medical errors by 23% and the rate of preventable adverse events by 30%. 5 In KSA, as in the rest of the world, both medical errors and medicolegal litigation are frequently reported.
8e11 Those reports primarily show statistics for the involved subspecialties and patterns of errors.
8e11 Although the role of poor communication is not addressed in those reports, previous quality evidence has emphasized the important role that miscommunication among health care providers has played in causing medical errors. The evidence presented above highlights the need for health science education that produces health care workers who are good team players.
14 This is one of the key rationales underpinning the concept of interprofessional education (IPE).
Definition and history of IPE
IPE is defined by the UK Centre for the Advancement of Interprofessional Education (CAIPE) as an occasion in which two or more professionals learn from and about one another to improve collaboration and the quality of care; the definition includes members of professions both before and after qualification. 16e21 An alternative definition proposes that IPE is a teaching and learning process that fosters collaborative work between two or more professionals and improves the quality of care. The Canadian Interprofessional Health Collaborative (CIHC) adds that IPE occurs when health care professionals learn collaboratively within and across disciplines to acquire the knowledge, skills, and values required to work in teams. 22 This concept is different from multi-professional education or shared and common learning. 23 Historical view of IPE IPE was first initiated through sporadic efforts in North America and the UK in the 1960s, and the Journal of IPE was first published in 1986. 5 In 1988, twenty years after its introduction, IPE was promoted by the WHO in two reports:
Continuing Education Opportunities for Physicians and Learning Together to Work Together for Health. 19, 24, 25 The WHO has continued to support IPE, and in 2010, it published the Framework for Action on Interprofessional Education and Collaborative Practice. 26 Interprofessional education as a tool to improve the health care system
The importance of IPE stems from the need for health care team members who collaboratively and competently provide high-quality and safe patient care. 26, 27 Each member of a health care team must understand the roles of members from different professions and must use appropriate communication and conflict management skills. 27, 28 Furthermore, the aging population, the increasing number of chronic illnesses, the number of patients who are in need of complex care, and the rapid evolution of scientific knowledge all necessitate interprofessional collaboration to achieve optimal patient care. 24, 26, 28 Another important point is that IPE is an important accreditation standard or recommendation guideline for different health care profession education accreditation bodies and councils. 20, 22, 24, 29 Supportive evidence for the effectiveness of IPE Evidence of the effectiveness of IPE had been demonstrated at the learner, patient care, and organizational levels. In comparison to traditional education, IPE was found to have a positive effect on enabling the acquisition of the knowledge and skills necessary for collaborative teamwork. 19, 30 In the health care context, IPE is effective in teaching students about the role of other health care professions and in changing students' attitude towards those professions. 26,28,31e35 IPE increases job satisfaction, reduces tension and facilitates better conflict management. 30, 35 IPE was found to be cost effective and cost saving by reducing the use of services and encouraging less redundancy in medical testing. IPE also had a positive impact on the appropriate use of health care resources, and it increased the use of preventive services. 26, 30 IPE was also found to have positive impacts on patient care practices, patient and family satisfaction, patient safety and error rates. 20, 28, 30, 35, 36 Research has identified patient care areas in which IPE has a positive effect on outcomes and can be expected to benefit patients and the community in the long term.
Studies have shown that IPE has a positive effect on outcomes in the following patient care areas or types of patients: geriatrics and chronic illness (patients live longer), primary health care and community medicine, rural medicine, rehabilitation medicine, psychiatric medicine, community services for patients with learning disabilities, emergency medicine, domestic violence victims (with respect to care delivery), at-risk children, and HIV/AIDS and other infectious diseases, such as malaria. 17, 19, 20, 25, 31 At the community level, IPE is expected to ease access to health services, encourage the appropriate use of health specialties and increase access to health care in rural areas and for underserved populations. 26, 30 Health crises are another critical area in which IPE may promote positive collaboration and teamwork practices. 26 Would IPE be of value in the Saudi Vision 2030?
None of the health science education institutions in KSA currently include efficient IPE programmes in their curricula as per its classical definition. This is also the case for other health science education bodies in the region. Unsurprisingly, studies on IPE in KSA and other countries in the region are very limited. The first report on IPE in the Arabian Gulf region was from the United Arab Emirates. 27 In that report, El-Zubeir ET al. 27 found that both medical and nursing students believed that IPE has beneficial academic and clinical effects. The second report on IPE in the region was our report from King Abdulaziz University; this study was also conducted with 4th-year nursing and medical students, interns and medical residents. In our report, 75% of participants agreed that IPE is important. In addition, most participants in our study suggested that IPE will be of value in facilitating better physician and nurse interactions and improvements in patient care and outcomes. 28 In another report conducted in Riyadh by AlEisa et al. 29 with students in the medical, nursing, pharmacy, physical therapy, occupational therapy, speech and hearing therapy, health education and nutrition specialties, a majority of the participants agreed or strongly agreed that IPE will improve both academic and clinical outcomes. As an initiative of The College of Pharmacy, Qatar University hosted the first Middle East conference on IPE on March 12, 2015. That conference covered different aspects of IPE, including student perceptions of the effectiveness of IPE, prospective plans for IPE in Middle Eastern countries, pilot studies of educational methods for IPE, and IPE assessment. Some of the topics covered the challenges that Middle Eastern countries can expect to face in implementing IPE. 30 On the other hand, some Saudi health science schools are offering IPE-based activities without involving students from other health science schools. 36 King Saud University has developed a strategic workshop for IPE teaching and learning at its Health Sciences College; however, that programme is yet not completely implemented. 37 Planning to introduce IPE in health science schools in KSA 17,19,31e35 Planning IPE programmes will require the collaboration of the Ministry of Education and the Ministry of Health to determine the actual needs relating to IPE and the types of health care provider interactions and teamwork that should be learned by undergraduate health science students.
Things that can facilitate IPE in the Saudi Vision 2030
To support these efforts, international IPE experts can be consulted or imported in the development of a broad, overall plan for IPE in KSA. This plan will include precisely where and when in the health science curricula IPE can be introduced, and appropriate IPE learning materials, teaching strategies and methods can then be determined based on the context of each heath science school.
31e35,38e40
The introduction of IPE into the country will not succeed without the support of the government and the full administrative support of each health science education body. The implementation of IPE in large universities and institutes that include different health science schools or colleges will require the support of the main governors of those universities and institutes. In addition to administrative support, financial support will be essential for the success of a new IPE programme. IPE budget allocation, both at the national level and locally at different health science schools, is an important driver of its success. Also important are the collaboration and interaction between health science teaching colleges at these institutions.
Health science school curricula tend to have similarities in core foundational courses, such as human anatomy and physiology. Moreover, at several Saudi universities, all undergraduate health science students have the same curriculum in the first year. IPE-based curricula can be included in the shared and similar educational activities in the foundation years. To make sure that the required IPE educational goals are met, IPE should be included as a requirement to obtain a degree in the health science profession. Student research activities can also bidirectionally promote IPE; for instance, IPE can be used to promote student research by teaching health science students how to work together in research activities via collaboration and smooth interaction. Moreover, medical education research on IPE in KSA can promote IPE development in the country.
Another good place for teaching IPE is via missionary or volunteer health-providing activities. 26 In such activities, students from different health science schools can be trained together on a team. Rapidly developing technology can also be used to facilitate IPE by creating student forums or groups from different heath science schools. This will help students share ideas and interact easily with other health science students, including those from different universities.
IPE learning activities, such as workshops, simulation sessions or real-case scenarios, that include different health science students represent good educational tools for approximating real-life work situations. 38 Several Saudi universities have founded simulation centres for health science teaching. Some of these centres have been internationally recognized and accredited. 41e44 The experience of these centres can be leveraged to build simulation-based 17, 19, 31, 32, 40, 45 IPE activities and workshops for undergraduate health science students.
Problem-based learning (PBL) as a method in IPE education
PBL has been found to be an excellent method in health science education. It promotes student interaction, motivates students to engage in active learning and maintains the faculty role as a moderator to direct students' scientific interaction. Applying PBL in IPE teaching is not expected to be an obstacle, as several health science schools in KSA are utilizing PBL as a method for educating health science students. 46, 47 Several Saudi health science schools and colleges have introduced PBL as a method of education in both basic and clinical science disciplines. 48e50 Through the creation of well-planned PBL scenarios that involve interactions among multiple professions and discussions moderated by educators from different health science schools. PBL is expected to provide a great opportunity for interactive student learning that mimics reality.
Post-IPE implementation assessment methods can be planned by educators who have participated in planning and teaching IPE. Students should be assessed to ensure that the intended teaching goals are appropriately met. Several assessment methods, such as case scenarios, simulated cases or standardized patients, can be used in the assessment of IPE.
Once IPE has been implemented in health science schools in KSA, IPE learning outcomes at the national level of health care must be measured. Moreover, the programme must be continually revised and evaluated to address any weaknesses, to identify areas for improvement and to ensure that it aligns with rapidly changing and developing health care needs. Expected challenges in the introduction and development of IPE 55 The lack of IPE experts in KSA is a major challenge for the initiation of a national IPE programme by the Ministry of Education. Moreover, most undergraduate health science curricula are inflexible with respect to the content of their programmes. This may make it difficult to coordinate the inclusion and timing of IPE in curricula.
As IPE is a relatively new concept in the Arab Gulf region, faculty may lack the skills to teach an IPE-focused curriculum. Overcoming this challenge will require the introduction of faculty development programmes or workshops to raise awareness of IPE and to prepare faculty members to teach IPE. 52 Health care profession students may not have sufficient time to participate in IPE-based activities. This limitation can be overcome by including IPE as a core course with appropriate assessment methods and additional extracurricular activities. This approach will help ensure that the targeted learning outcomes are successfully achieved. 52 
Conclusion
IPE has long been recognized in the Western world; however, it is a relatively new concept in KSA and other Middle Eastern countries. The implementation of IPE in Saudi health science schools is likely to improve communication and interaction between future health care workers. In addition, IPE is expected to have a positive effect on patient care and outcomes. IPE is also expected to promote the appropriate utilization of health care resources and reduce waste in the budget.
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